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Claims : 

1. A high-purity gaseous hydrogen and oxygen generator 
comprising: 

a water electrolytic cell 1 having an anode chamber and a 
cathode chamber separated by a water ^lectrolytic film which 
forms metallic electrodes on both the surfaces of a solid-state 
high molecular electrolyte film, 

a pure water supply means for supplying pure water to said 
water electrolytic cell 1, 

a DC-power supply means for water electrolysis for supplying 
a direct current to the metallic electrodes of the water electro- 
lytic film in said water electrolytic cell 1, 

a first gas-liquid separator 8 in which the mixture of the 
oxygen and pure water generated by the electrolysis of pure water 
in the anode chamber of said water electrolytic cell 1 is separated 
into oxygen gas and pure water, and 

a second gas-liquid separator 10 for separating, into hydro- 
gen gas and pure water, the mixture of hydrogen and pure water 
generated by the electrolysis of pure water in the cathode chamber 
of said water electrolytic cell 1, 
characterized in that 
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each of said first gas-liquid separator 8 and said second gas- 
liquid separator 10 is provided with separation chambers 51 
where the mixture of hydrogen gas or oxygen gas with the pure 
water flows in and in the upper portion of which the separated 
gases stay, drain valves 21, 22 fcY discharging the pure water 
from the bottoms of the separation chambers 51, and a gas 
guiding-out piping; vertically moving floats 58 being accompanied 
by the fluctuation of the level of the pure water are disposed 
inside the respective separation chambers 51; the respective 
floats 58 are provided with permanent magnets 59; the outside of 
each separation chamber 51 is provided with a means for detecting 
the vertical location of the permanent magnet 59 responsive to 
the magnetism of each permanent magnet 59; and the high-purity 
gaseous hydrogen and oxygen generator is further provided with a 
water level control means 24 for controlling said respective drain 
valves 21, 22 in response to a detection signal emitted from the 
detecting means* 

2. The high-purity gaseous hydrogen and oxygen generator as 
set forth in claim 1, wherein the outside of the respective sepa- 
ration chambers 51 in said respective gas-liquid separators 8, 10 
is provided with a second permanent magnet 60 which vertically 
moves with said respective permanent magnets 59 by the magnetic 
force between it and said respective permanent magnets 59, and 
said detecting means detects the magnetism of the second permanent 
magnet 60 thereby detecting the vertical position of the floats 58. 
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3. A high-purity gaseous hydrogen and oxygen generator 
comprising: 

a water electrolytic cell 1 having an anode chamber and a 
cathode chamber separated by a water electrolytic film which 
forms metallic electrodes on both the surfaces of a solid-state 
high molecular electrolyte film, 

a pure water supply means for supplying pure water to said 
water electrolytic cell 1, 

a DC-power supply means for water electrolysis for supplying 
a direct current to the metallic electrodes of the water electro- 
lytic film in said water eledtrolytic cell 1, 

a first gas-liquid separator 8 in which the mixture of the 
oxygen and pure water generated by the electrolysis of pure water 
in the anode chamber of said water electrolytic cell 1 is sepaated 
into oyxten gas and pure water, and 

a second gas-liquid separator 10 for separating, into hydro- 
gen gas and pure water, the mixture of hydrogen pure water 
generated by the electrolysis of pure water in the cathode chamber 
of said water electrolytic cell 1, 
characterized in that 

each of said first gas-liquid separator 8 and said second gas- 
liquid separator 10 is provided with separation chambers 51 where 
the mixture of hydrogen gas or oxygen gas with the pure water 
flows in and in the upper portion of which the separated gases 
stay, drain valves 21, 22 for discharging the pure water from 
the bottoms of the separation chambers 51, and a gas guiding-out 
piping; vertically moving floats 58 being accompanied by the 
fluctuation of the level of the pure water are disposed inSide 
the respective separation chambers 51; the respective floats 58 
are provided with permanent magnets 59; the outside of each 



- 4 - 



separation chamber 51 is provided with a display member 67 which 
vertically moves with the permanent magnet 59 by the magnetic 
force of said permanent magnet 59 and with a detection means 
which detects the vertical location of said display member 57; 
and further the high-purity gaseous hydrogen and oxygen generator 
is provided with a water level controm means 24 for controlling 
said respective drain valves 21, 22 in response to a detection 
signal emitted from the detection means. 

4. The high-purity gaseous hydrogen and oxygen generator 
as set forth in claim 3, wherein a guide pipe 65 is inserted 
vertically in said separation chamber 51, the outside of said 
guide pipe 65 is surrounded by the permanent magnet 59 of said 
float 58, and said display member 67 is accommodated movably in 
its vertical direction within said guide pipe 65. 

5. A high-purity gaseous hydrogen and oxygen generator 
comprising: 

a water electrolytic cell 1 having an anode chamber and a 
cathode chamber separated by a water electrolytic film which 
forms metallic electrodes on both the surfaces of a solid-state 
high molecular electrolyte film, 

a pure water supply means for supplying pure water to said 
water electrolytic cell 1, 

a DC-power supply means for water electrolysis for supplying 
a direct current to the metallic electrodes of the water electro- 
lytic film in said water electrolytic cell 1, 

a first gas-liquid separator 8 in which the mixture of the 
oxygen and pure water generated by the electrolysis of pure water 
in the anode chamber of said water eledtrolytic cell 1 is separated 
into oxygen gas and pure water, and 
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a second gas-liquid separator 10 for separating, into hydro- 
gen gas and pure water, the mixture of hydrogen and pure water 
generated by the electrolysis of pure water in the cathode chember 
of said water electrolytic cell 1, 
characterized in that 

each of said first gas-liquid separator 8 and said second gas- 
liquid separator 10 is provided with separation chambers 51 
where the mixture of hydrogen gas or oxygen gas with the pure 
water flows in and in the upper portion of which the separated 
gases stay, drain valves 21, 22, at least one drain port 75 for 
discharging the pure water from the separation chambers 51, and 
a gas guiding-out pipe 12 for leading the gases from the upper 
portion of said separation chambers 51 to the outside; floats 58 
vertically moving being accompanied by the fluctuation of the 
level of the pure water are disposed inside the respective 
separation chambers 51; at least one of said drain ports 7 5 is 
formed on the vertical wall surface of the inner surfaces of the 
separation chambers 51; and each floats 58 is formed with a 
shielding portion 77 which shields the drain port 75 of the ver- 
tical wall surface. 
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6. The high-purity gaseous hydrogen and oxygen generator 
as set forth in claim 5, wherein said floats 58 are provided 
further with the permanent magnets 59; as the drain port another 
drain port, besides the drain port 75 on said vertical wall sur- 
face, is provided in the bottom of the separation chamber 51; 
a switch valve is connected to said drain port; the outside of 
the separation chamber 51 is provided with a detection means for 
detecting the location of permanent magnets 59 , 60 responsive to 
said permanent magnets; and the high-purity gaseous hydrogen and 
oxygen generator is provided further with a water level control 
means 24 which controls said drain valves 59 , 60 in response to 
the detection signal emitted from the detection means. 

7. A high-purity gaseous hydrogen and oxygen generator 

comprising: | 

a water electrolytic cell 1 having an anode chamber and a 
cathod^ chamber separated by a water electrolytic film which 
forms metallic electrodes on both the surfaces of a solid-state 
high molecular electrolyte film, 

a pure water supply means for supplying pure water to said 
water electrolytic cell 1, 

a DC-power supply means for water electrolysis for supplying 
a direct current to the metallic electrodes of the water electro- 
lytic film in said water electrolytic cell 1, 

a first gas-liquid separator 8 in which the mixture of the 
oxygen and pure water generated by the electrolysis of pure water 
in the anode chamber of said water electrolytic cell 1 is separated 
into oxygen gas and pure water, and 
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a second gas-liquid separator 10 for separating, into hydro- 
gen gas and pure water , the mixture of hydrogen and pure water 
generated by the electrolysis of pure water in the cathode chamber 
of said water electrolytic cell 1, 
characterized in that 

said first gas-liquid separator 8 is provided with an oxygen gas 
leak valve 18, an oxygen gas shielding valve 15 and an oxygen gas 
pressure detector 17; said second gas-liquid separator 10 is pro- 
vided with a hydrogen gas leak valve 2 8 and a hydrogen gas detector 
27; and the high-purity gaseous hydrogen and oxygen generator is 
provided further with a hydrogen-oxygen gas difference pressure 
control means for controling said oxygen gas leak valve 18 and 
oxygen gas shielding valve 15 in response to the difference partial 
pressure signal between said oxygen gas pressure detector 17 and 
said hydrogen gas pressure detector 27. 

8. A high-purity gaseous hydrogen and oxygen generator 
comprising: 

a water electrolytic cell 1 having an anode chamber and a 
cathode chamber separated by a water electrolytic film which 
forms metallic electrodes on both the surfaces of a solid-state 
high molecular electrolyte film, 

a pure water supply means for supplying pure water to said 
water electrolytic cell 1, 

a DC-power supply means for water electrolysis for supplying 
a direct current to the metallic electrodes of the water electro- 
lytic film in said water electrolytic cell 1, 

a first gas-liquid separator 8 in which the mixture of the 
oxygen and pure water generated by the electrolysis of pure water 
in the anode chamber of said water eledtrolytic cell 1 is separated 
into oxygen gas and pure water, and 
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a second gas- liquid separator 10 for separating, into hydro- 
gen gas and pure water, the mixture of hydrogen and pure water 
generated by the electrolysis of pure water in the cathode chamber 
of said water electrolytic cell 1, 
characterized in that 

an oxygen gas tank 13 is connected to said first gas-liquid sepa- 
rator 8 via a gas guiding-out pipe 12; a hydrogen gas tank 28 
is connected to the oxygen guiding port of said second gas-liquid 
separator 10 via a gas guiding-out pipe 25; the gas guiding-out 
pipe in said oxygen side is provided with a first pressure re- 
tention valve 16 which is opened if the gas pressure in said 
first gas-liquid separator 8 exceeds a set pressure and closed 
below a set pressure; and the gas guiding-out pipe in said hydrogen 
side is provided with a second pressure retention valve 28 which is 
previously set to the set pressure same as said first pressure re- 
tention valve. 

In the drawing: 

1... Water electrolytic cell 

2... DC power source 

5. •.Power source controller 

7... Pure water supply pipe 

8... First gas-liquid separator 
10... Second gas-liquid separator 
12... Oxygen gas guiding-out piping 
13... Oxygen gas tank 
15... Gas shielding valve 
16. .. Pressure retention valve 
17. . .Pressure detector 
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18... Gas leak valve 

21. . .Drain valve 

22 . . .Drain valve 

24... Water level controller 

26. . .Hydrogen gas tank 

28. .. Pressure retention valve 

29. . .Pressure detector 

30. . .Drain valve 

31... Drain valve 

51. Separation chambers 

58. . .Floats 

59. . .Permanent magnets 
60... Second permanent magnet 

62A to 6 2D Lead relays 

65. . .Guide pipe 
66... Soft magnetism disc 
67... Display member 
70A, 70B... Photo sensors 
75 .. .Discharge port 
77. . .Shielding portion 
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**«-fe^©BEffi^tC*5^Ti|(B*©«^»»lC«J: 

• &mi3X%±£mzts^X, MESS 1 ©**#« 

L < ttK*#X £tt*£©*t£®#8SALT±S3IC#« 
bfc#X&E©*#«£i. 

£»ffl-r*fc©©t**#i. #»£©±8B#e>;tfX£fl- 
eB^*<fc*©^X*tilEf i€:ffiA.r*3D. 
»(tS©«6BKIi. «*©#&©£») t::#ftt>T±Tl& 

#&ttS>n> S£lCi!flEfc#«3©ft8BIC«- fllES* 

T^4Ct&»«fr*"b©T»*. 
[0 0 16] £fcS»#SM ©BW*. M*«3irE«© 



i 6 0 1 7 6 

S 

C±T*(6llC»r3T»'f Hf*<»XSnT*(J. *©# 
•f Ffc©Mffl*t9E7ti-l»©**J85***HtrtlJ£fc 

^|fi]C^»BIttC«t«$nTV^'b©T*<b. 
[0017] S 5 ©5B?S©«*6«** • 

#7.S6±&Stt. @(*K»?*»»IR©iBitSl*^»*® 

*B***teA«*** 
i 03^)s«atcia«{aB8&«JS-rafc©©*«»fflia«« 

BtiE*«<f-fe^©ffiffi^'-* , ' iT *** <D * a 
##£«fcO§S£LfcI!H8£M*£©iB£«>*. KSflX 

itt*ti;:#«i-*;fc©©mi©»«#«Si«^ ma 

^SW-b^wSSffi^lw^^XW*©*^*'-* 0564 
Lfc*iRt»fi*t©ig#«)*. #a#X£tt*i:t~#*- 
f **:©©§§ 2 ©&»E#«g«> iSffl/TfcaSttS 
• SSSflX^SHKfc^T. idEIS 1 ©»»#« 

sffi*<fcu t S5 2©ai«»ws(i«> -tn^n***^*) 

U < t*6*t©ig6«5^«lAUT±e?ic^« 
t-%fc*©'>te< fc"b-o©3M<ni. ■?■©#«£©£ 

Sri^#X£ft®^#<fcA©#**fflE£i«:**."C 
fef). U^"b#»«^©l*l«BI-«> K*©#tt©*»fc 
#ftoT±~Fl!rt <£>7n-]-tf*EttS*i. *»t?IUE#* 
□ li*©4>ft < £ fc-P «#»S©I*J® © -5 
St^fKSnTteO. BJffi7D-M::tt*©£Se8S© 

iTS*)©"?**. 

[0 0 18] *&gS#«6 0^tt. ffl3fc£5lce«© 

tcs£i::*^«5#8:#e>tt.. £fcfif*n£bt\ ME 

ilEg®©#*Q©l3:aMC#8£l£«l£B'Jtw$*a#K 
Sfc^»S©n8Pir««tlE*^ffi5lc«il£:L/T-t©*^ 

ic-t-©ftffl#s* j e©ttmm#icjsi;TWE»*#*«t 

[0019] $ 6 Kb*#« 7 ©f6W©»>6*** • K# 
40 #X583=«Btt. ffl»i6»^««?f?R©Pffifc^R** 

ffigt^T<&*««?-fe^<t. SiJE*«»-fe^Hw«*S 
ett&TSttTlcWJS^ai:. glETlcftft-fe^Ci©***^ 

©^S«ffii:fS«i«SS'&^«S"f*^©©*** fflIlt88 * 
^St, fflSe***H;;W©ISffi£lc£^Ttt*©tt» 

^«lC*D%4Ufce*tl«*i:©}g6«lS;> »*^X 

tt«*tlc»«t«.fco©»i ©SJS»«8Bi;. UE 

7K««-tJl'©SffiSI-*f' i ftt*®* a ^* ?,c,k0 ^ 4 



(6) 1$BI¥8-2 60 1 7 6 

9 10 

• &*i3x%±£.w\zn»r. we« i <o%mm -rsA>e» *.®<k.m\z&cx®m&mm-&nzz\ t\z 

mm\z. &mtix<)-i>#i3ixmmtizmm#t&m &*. L&tf^T«*tf*BttB*»B»--£©ttB** 

mz*mtix>)-z#&£V**iizB.i}iMmwv cta^JBtfco. *©ts*. »*csh 

en, i!Z\zm&*i3*f£iiWii%t*mi!x&*#. bT#»Bfc©*Btf*£<B»b&^wit&** 

[0 0 2 0] $e>K£fc»#*8©8W©iStf*8*3i- ^*<**ri:S:KitT#*. 
K*jtfX»£Sfi»i. @#»#7««»»©P«BK&)a » [0 0 2 3] *&**B2©5W)©*R©»* 7=>- 

««*»*LTfc**R«HlCJ:9TlIT&nfc»«* UC«*7&*lfc*AJffiea»LT, #«£*«©3S2 

tfa«st*wr2.**»-t^t. Wi2*s«-fe;nctt o*^«5^±T»ib. -e-©**effi©ftB£fca#R 

m»o>&m*mz&m*mzm**itit><D*nmm -©«£< »2©*x«H»»«aon»KttBr*fc 

St«B#R£, Stlia^aif-fe^OBffiStCfe^TiW*© ©. £©«2©**«B©4Mtfc*"3TBBKJ:05HI 

««M»fc J: 0**bfc«*t«*t SSSH BrtrortBffiRfcfcBTS f at>%*2 

*Xt«*iK»IW«fc*oaiOj«K»ll«t. ©**Jffitt. B«m8ffl©*M»**»*t**fc* 

|§£Ufc*St*6*t©aiSttl£> **#Xfctt*fcC [0 0 2 4] -#R#B3©»l5l!©8B©*£t>. 7n 
#«T*fca©Sg2©ai«#«8B. £S*rbTfc*» 20 -b bt*>iZ±T$h*i&7*m\ZZ-3T> BWiZZ? 

*6s** • Ma»«iMv>T. men i ©&« T7 d- hto&s. *fcfc<^«iBi»j©*BttB*«8 

an. *fcWEm2©ai8E^BS«©l8S^X*ttP CfcoTBHianT. tH*K» 

ttEB*B©#XBHiB«fctt. 35 1 ©£Sc#«3Sfirt *. 

»jf^lE*WBBBE**IIAnMW«Stl*0«3BBE* [0 0 2 5] &*§*JR*4 ©36W©ISB©*S, sS**« 

aTCBC** 1 ©BBE#jWR»Sn. ME****!©* tt ttJf-f P«©«*rtUT7D- hfl©**S5l:J: 

XSWffi'fflctt, BB»l©«E^tBi;R«EElc^» -a-CBSn***, *A«E©»acJ:0 

R£3 nfc® 2 ©«B£#tfRi? &nt u* :: fc £#?8£ «tt©ttBT±TicfflftS«* £ t#*Tf**. 
•r*fc©r*5. » [0 0 2 6] S 6 6 ©»«©*»©«£»** 7 

[0 0 2 1] ° D-hfcRtt&nrv^BBBtf. **n <#«B©rt 

[MS] R*B 1 ©«^©»«S** • B3t#*55£S B©3 %««&BBfc»rt**vO»***n> *>8Kb 

BTtt, «*©«B4H*fc*oT*«»**©B**T »*J:dC«l«*nTW*. tft^T»ill»JO*I 

»4l,fcB*;W;«m*£i:%>fc»i©fttra«5«fc ©B»fcflsfeoT7D-h*t±Ttt-rntf. **i«Mk 

BAU *©IB 1 ©ftR#llBfl©0liSi»ifc*v s '« oT»K«tt«cJ:0±E»*P**M»%KttB8SSri 

»»x««ii*#6»ii*nT«wi©±»cB**. * to. **v>»B*a©Bn*««wfcUT, mzm 

fc^*ic***-t;w©BBST«4Lfc**^x»i«* rab*. ***©»wfc 

£it>teS2©ft»0«mfcaAU *©3S2©SlB J: 6 "ft. *BftB#a»-*©ttRC*»*ft*<« 

*IT#«*©±«CS*4. -*ftStB»BBBTBB 40 [0 0 2 7] -»M*B 6 ©»«©•*«. B*B5© 

#Xt>b<tt**^Xt»«*nfctt*», &#»£© «W©«Bt»*«fcttPICT**a«. J:0*±K€:iBi 

BBflfcflSQ. *ttBB¥RlcJ:o-CMIPana«Wc ©4fc©. BtfJE 1 ©B«fcR«fr**#©*« l bfTfc 

*«H,T»H»*n*!:fcfcft*. 5ui^#4. ffctoft. B6*©B«T70-h© 

[0 0 2 2] C'T, *B*»BBBC4»»t*»B««l» »K«fcJ:*#*n©HB. WPSHBSa'flBKfTfcto 

©B*fctt7o-h*«s*»A,T*0. c©7D-h»i« ftfcv>«£. *BfiB©2»*7n-ncR»t&n&* 

*©*B©B»fctt>C±T»-rs. *LT7D-hC ^BC**i;«Hl*RK*t.TBfflLT. *Bfifi(BIW 

Rl7&nfc**»E©ttRtt. »*B©tt«fcRtt&ft ¥Rfc±oTl**#©*<IP*ff*3 

fc«a*Ric«t^T«dian t *©«ai#Ra»6©«ffl [002 8] sscb*B7©««©»b©«*. »i 

B*C«UT*ttWI**CJ:01IMc*«»«IP*nft. ©ft«»BRB©«BSfXJE*. 3$2©3LSI#«8B© 



JJ 

x'j-^^KW^n^^e), » 1 ©ft«#BBB<DB 

RAW I, WE* fcft**iK*M1"*£fc*«T**. t 
fc**oTBBH«fc. BEfc*oT*BBIW*BS*l 

[0 0 2 9] *fcB**8G>BW<DBB0>»£. &ft& 
»B»B*6B*:»X*>*. *$#X*>?K£Sift 

[0 03 0] 

[0 0 3 1] 0 1 tCfcUT* *W1 

B£BBB£#KH»JSS»vC^a. JKO*«B"te;K0 
ftBBKt*. M«i2*6©«MI3A > 3B0BB 

*M«»*B*BBttH*U «»«*»B5K«« 
Wcj61;tB»BB**B*-WV1K4**. 

[0 0 3 2] -#*«B-fcJV l co±aicii. *6*<0*^ 
£ 0*O*«W-t* 1 ©BBSMcfcHTSBtLfc 

ratals i 8^ s*«E«9^ 

bTfc&Sfu *fc*B*WH ©BBBfcfcHTB* 
#BT*fc»®JB2 0ft«#B»Bl 0#. 
[0 0 3 3] iSEJSl 8 

ci*. B*#x&aiE<gi 2^*«*nr*o, com 
^^mmm^i 2 i scbmvci* 

So *LTK*#yU»aiB«l 2 0+BKHU « 1 Oft 
1 5. #E#1 eOTBtftlVC^*. *fcBC<B10 



#B¥8-2 60 1 7 6 
H*. t5KE*3&ffl81 7<0E*tfctiJf3"9KL 

-^18H 84ffiSEtt»SH2 0lC<fct?T«»$n 

[0034] a 6 c wffis i o%m&Kmw 8 OTffilC 
it, »BSrtic«ofc«*s»mr*fc*<o»** (* 
u-*#) 21, 2 2#«Bsnr*D, cne><*>#* 

#21, 2 2 13U ^tKR® 2 3 LT«Jfttf)tt*S® 
KB6fc««*nr^&. ft:*^n6©#*#2 1, 2 
2tt. «a-r**tt«lPBB2 4KJ:t)T*a)BB*«B 

[0 0 3 5] 2 CDftW»BBB 1 0 *>, ^ortfiS 

a©±«K»BSnfc***X3»«*D» 

an&M^s**. c<D&2<o%%L#nmw i oco± 

Bfctt, *»*XBBB«2 5*tBBanT*0, 
*i&#X£tttE'ff 2 5 BAB* 7s9 >9 2 6 KBfrnT 

*UT**JJ^»fflBff2 5©«t«3ilfctt. 
$S§2 7^±tffffl£*2 

<»2<Dft«»BBBi 0©±«fl:H #«Srt<&*# 
#*E***mf*fc»«>Ert*tH82 9MK»t&nT 
fri*. £<DEA«aB2 9©EA«BB*tt» 
»#*BE«W*BfcbT©BEBE««BB2 0 KB 

[0 0 3 6] S5lC»2 0>ftB»BBBl 0OTBIC 
iau ^«artir«o^tt*^^ttJ"rsfc*cO»7K#3 

o. 3 ifts&tt3ftT*D. ;:ne>tf>#*#3 o, 31 

tt, **E« 3 2 S^bTWa©*B*WIHfiB 6 izttlft 

anrna. cneft*#30. 31^ ***2i, 

2 2fcB«lc*tt«BBB2 4fc*oT*«>BBMMP 

[0 0 3 7] BHMttfX 1 3S<fctf*SS;tfX* 
>^2 6Ktt, *n*tlE*»IUB3 3, 3 4 3W»tf6 

rn^o, cns©Ea*fflB3 3, 3 4©e*«hjb 

4f84 2, 4 3li**«BBB3 5K**S*ir^*. 
*fcB**^*>* 1 3(OfflQBtt* »E#3 6€:^t 

T»«^B»«^*flt»1"*fc*®K**^«« n3 7 
IZ*^nT*JD, 2 6©ffln«tt. »S£ 

#3 8 *^bT>VB^**^tft*6t'*fc»0*** 

^««d 3 9 fc»*nr^*. a*BK*tt*i»BB 2 

4^&*ttBB*^€r**"«"**tt**HB* 3B4 ott ' 

W5fi©+*«»BB3 BKBBISnT^*. 

BBB 3 5 B, BBMBIB4 4 *^LT«B©«B«B 

[0 0 3 8] HI IC«*n**5fc*BB©*i**** 
-tt*»^»±Bfl^*^T, «*SiiSH6^eW* 
«»E«7^LT**»-fe^lfc«**«»8L. KB 
BB 2 &OB«B€r**«Mr;U 1 rt^«SKlc^*g-r 



( 

13 

*S*8lc3»^nT, *6*i:KSSi#XilC#»$n*. 
-£fcffigT5S4Lfc*fii2fXtt. tt**S£3n&tt 
ffiT**<HEe 1 1 &1tLT$& 2 ©§m#K8S 1 0 IC 

[ 0 0 3 9 ] » 1 ©&i£#«Kfi 8 (C^TttA&a nfc 

1,22. #*E« 2 3 Sa-pTttTKRESS 6 £IS« 
Sft. 2 ©»&#83Sfi 1 0 fcfc^TtfWanfc 

tK#30, 3 1. »*E«3 2SffloTt«7KK®SIB6 

KB«*na. uro-fcoicSfii ©£&#»£« 8. SH2 
6icniiRsnr, sffia^n. wim*«»E*7t* 

[0 0 4 0] -#S&l©&*#KgS8T#ii2nfci& 
SitfXIi. KiSIJJXiBtliEtf 1 2©#X&»g81 4. # 
XjS0r#l5, «BE#1 6«H/TMMfX*>*l 3 

sfcS2©ass»(BSfiioT»«snfc* 

*#X«. **#X*ttlE£2 5©;*fXft»i§2 7. ft 
E#2 8£:frLT*5SMfX?>#2 6^*6>tt*. ZZ 
T&EE# 16, 2 8 e^mfcJtfXE**^ ©ttfcbfc 

*#Xffig©#EE#l 6©K£JE*}£**;tfXffi3©«JE:8 1 
2 8 fctt*a8^a#$U<&*£5t;:fS:££ns. 
bft«i9T»lfl»«i»(l«8. SB2©§tf£#«gfi 

1 OORStfXE*. **#XEEA#£*#BE#1 6, 

2 8©R£EftB±&tt*itf> 6. 2 8*»Htt 

an. tss&flx. **#x**-en* ! n»*#x*>*i 

3, **#X*>0 2 6l;:*A , r*E.ifc*%. 
[0 0 4 1] K*#X*>? 1 3fc.fctf**#X*>? 
2 6©&#X©JE:*>li, HE#£fflS§3 3, 3 4C«fcoT 

«wan. -t©£E*«aifi^* s BE*m^«i!4 2. 4 3£ 

5fc3ie.n. C«MMMJfMM6tt. **#X*>*2 

6 rtwjE^j*^*^* e>ti)t7k*)E* cfc* j; ? iciass 

tt. Ert«fflS83 3, 3 4T«manfcffi«^XE^)*i 
J:tf**#XEa**?»a£3ftT^*R*fl:*fiEU 
©JE»itt"3&«*fc. MM»NI4 4*aeT«tti 
WSflt5lcifi8l*St2©m*S1Hr-r*B^62ID. - 
nic<fcoT*©«&^£iE^t;:#jt2-B:. zKfcSfctt 

(0 0 4 2) *©«a»»tciiv^Tia. aa-r 



8) ftH¥8-2 6 0 1 7 6 

14 

.&»#©£» £ 6&*<»©S8 1 ©afflc#»8« 8 ©RSS# 
XA<£©4lS»©«at©Jt&Sa2 : IftZtth 

\tx (r>rnt>*«Etbfc«arc. *«*huu^©e 
na. **«©»2©ft«»«Mi o©**«xe* 

tK*«©m 1 ©&«#»gS 8 ©WKtf XE*tt> » 

Ufc*»o T*«*MrA- 1 rt©Bffil5fi!lffl*«^XE* £ 
JBttSfflroMSR^XflE^t^Hrc^bViBEAtftO. H 

#*Xt©2£E*«fPfflt«V»wtK:ft«*»6. SEC* 
raT*«IWIiWWian*E:fc*BFJtT**. 

[0043] f ltwjs© * 5 &■*«©* 1 ©&«*# 

« SB 8 (*!©»*# XEE#*5<fclftK*ffl©t& 2 ©&*£# 
Atgfi 1 0 rtO^^XffSjJWf 1 6 ftfcl* 2 8 © 

x*>* 2 6fc*n*n«*#x. **#x*tfl6AU 

K*#X{ft»SCI3 7, *S!t#XttJ&n3 9A>6*Xffi» 

affl^©s*^x> **^x©«»s* j piffit&-5. 

»X«»p\3 7*fcB***X«*SP3 9^6^X«» 

»«^K*#x£&tt**#x;M96anfc*&-et>. 

«BE#1 6*&tt2 8©8tt8lCiD, B*fll©mi©a 
8 rt©&*#XHErt:fc.i: tf**fl»©S 2 <0% 
KftMIB 1 0 rt©**#XErt##BE# 1 6 *fctJ2 
8©&5&E:*jJ:D<B;Tf 6Ct«*MIS*i**»6. ®# 
!S»iMW»»R*»6Jfta**«KKI6*»Xfl£*i:** 

#xe# t©S)E*^ffl uT««anj: * ta'R&jtan 

[0 0 4 4] a etc, KBfl©3il ©«»#«£« 8© 
Ksf&tfXEE*. **<H©IS 2 <oa»#«g«l 0©** 
#XE*BEEA*H1S1 7, 2 9 fc*oT*ffl*n* 

«i. ^n6©E*^msi7, 2 9T*ffl$nfcK^m 
^bskh»s«2 oice&sn. **^x©e*^s 

**X©flE*±0'b*<&ntt. *X»W#1 5*<EBt 
&,Ti 1 ©a«^»Sfi8^©K*«X©E*S:S© 
SA^Cf^fflU. )S!lr*Jil3tfX©ff** J »**X©E* 
*D'bfi<&*t> ^XU-f^l 8*<BBt&t>T86* 
«X©ftaic J; t»S 1 ©m»#«8«i 8 [*3©S*^XE 

^x©E^*i«icia«^Eic^4J:5ic^an*. c 

©«J;^(CfC. SU. »2©§li«^«SB8, 1 0©K 

ss^fx, *9R*x©E*B«»cet^t</it-£>«k5iwH 
san, rnici^TTKmfB-fe^irtcsffiS^s* 

©*«»K©««£K<CtdipI|gt&-5. 
[0 0 4 5] ft:fe*©*&##T«, *SitK*©«4 
fi©tt^ 2 : 1 ©ifl^Tfe**!. ^IS©«ffl«!8T»i, 
*3fi:KJ!l^2 : 1 omGTm*Ztl*Zt\m#T'$ 



(9) 



ttH¥8-2 6 0 1 7 6 



15 



16 



*#X*£fct^5££t>^firC»*. ftfcSfc, 
»«T©«ffi#l 6, 2 8^SEM4Kg/cm ! 

3 3£fc«3 4©fcfflEE*#4. 5Kg/cm' HSf 

* t bkhbkb 5^6 ©fM»fi#ic± o xmmmm 2 
cDa*ttflg«r*£tT, tk<os^»^<9±^^ -en 
a±offi»±#*«6ft^<k3fc«*r*J:£««*b 20 

[0 0 4 6] B2fctt, • K** 

x584£Bk:JBt>Stt*JSl* a 2 8, 

1 0©A$MftBl©MM«:7T. 
<D%mfttt&9 8 £#*«©» 2 ©8«#«£« 1 0 £ 

[o 047] b2c*v^t, &i&ftmmms HO) 

#»5 0lt #UX-f;WX-tJWyh> (PEE 
K) «(D^ttgg*-6V>ttXx>^XlB*0#att«fi 

ck^Tfls&nTu*. *©#b«*#5 o©e«£ 
& inao>*«»-fc/b 1 ©B«a*fctt»«*# 

«*£©gfctt*«B*«E* 9 £fcte*3&fl ! !E'S 1 1 £ 

5 3, 6 4 «»©»*# «*/t*:0 2 1. 2 30 

2 (3 0, 3 1) MMfcSftTIr**. fc*5iJE*#2 2 
(3 1) £«**ffln5 4£©n»Cttr:-H*/^^5 

sMRtt&nrt**. **#2i, 22 (so, 31) 

\$ % KlcBlfc^TB^fc.kiJK. *<fcf8l«I8tf 2 4 
B3 5 (B1IMD fctMt*ftTt>*. 

5oo±»:it mmvtixmmm'gi 2 (25) tcis 

[0 0 4 8] S6fc»««*#5 0<D»«»5 1rtK:4J 40 

ttTfcO, *"3*©7D— h5 80«(BBIwl4Bl ©* 
MSEb 9#EKattTV*a. C©»1 ©*^\«tf 5 9 
B0BB5 l©SBftrtB«K»3J:5fcffiBLTV> 
5 0©^B«lCtt, S9Emi©*^ 
i55 9 KJtJST *ttKK< & 2 0*^85 6 0 
Snt^*. £©»2©*&tt:5 6 OfcL ISl/ftlr^ 



^ 1. AO*4 w U 



WflJtBlcmfttt&ftT^S. 2 5 5 0 ©ft 

« TrtoB 2 ©*^«S 6 0 IC»lRjT*ttBK:«, U - 
FUl/-B«JMfctt6 ltfBBIOWtStlTasO, £© 
' J — H U V-H^ffiX S 6 1 iCtt, S§ 2 ©*4\«E 6 0 

©ba tns tTi&^r * 4 a© y - h u i/- e 2 a, 

6 2 B, 6 2 C, 6 2 D*±TfcnBB*«^TBfe4*l 
TH*. Cll6©U- HUl/— 6 2A— 6 2DWU *^ 
155 9, 6 0 ©±T#lRj©&«**tt**fttB¥Rft 

«^r^ s b©T*-pT, j^w»6HHi/^jmwj»y- 

HUU-62A, HU^;HftWffly-HUl^-62B, 
LU^JH»ffl»y-Hy I/- 6 2C, LLKJI*ffl)l 

y-ny i/-6 2D£snTv^. cns©y-Fyw 

-6 2 A- 6 2D^«tilI§ai*«63A-63D 
tt, 95SE©*fifelWSfI2 4lr«3«$nTV>^. 

[0 0 4 9] 0 2lC^2n£^«#«8li8 (10) IC 
*HT, »B*5 lrt©±»lCB»liSnfc*X#«B* 
0, *LT*foK©*D56 4© 

«»fc#fcoT:7D-h5 8#±TtC»*, "t©7n- 
h 5 8 \ZT&Wt &nfc» 1 ©**JB5 5 9 fcjMMHBifc 

&, a i ©*A«i5 5 9 ©«&«#«•*# s o ©g£ 

SiSLT, »2©*^B5 6 0*»3ir**»6, 
*MlC«fcoT»l©*^«5 5 9#7D-F5 8££t> 

fc±Tfc*»rn«, -enicttft t>xsg 2 ©**jb« 6 

OfciTKIK. *LT»2©*XB5 6 0tt, *®© 

tefi^nfflns*-r^££^^ y-pyi/-6 2A- 
6 2DSff»*«, emu: ^ T#ffi©{fc«# y - f y 
u-6 2 a-6 2DK£?T&ta$ft*. s:*i&©y- 

HU l/- 6 2 A- 6 2D©ftffi«*tt. *ffi*l®Sfi2 

4fcasn» *ffl*nfc*ttk:)6CT#ttK!W»«2 4 

*t#*#2 1 (3 0) > Sf*#2 2 (3 1) ©BBS^ffl 

»ut, *H6 4©*tt****-3e©/ha^«Hrticn 

ck3lca»^*S»8 (10) flMcBK f5«-^©ffi 
jfi^fc^iCftfS^BMS (l 0) T©»7KlceSb 

T*^ff*3W*e<*«LT, *««-t^©B«ao# 

^flE*£B«a©*XE*£©»^**<tt*2:^ t" 

[0 0 5 0] Cd"C> mi©*^»55 9©fi$^> B 
l^cki;m2©*^aS5 9, 6 0©«*©^#$S:S 
|R-r-5^£lCcfcD. 7D-h 5 8©±T#fi©»£K2* 

-r*Bttjs»©**«*BBT***6, ^n^^a^o 

T^>7D-h58 ©±T*^©ail&^ / >^ < "T* C 
T*. *©fc»JSl:J:'&S«BH3ft«W»SnT, 7P- 
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D4>fc<1*ft ft. 

[0 0 5 11 2 SIC, =-PJWW:/5 5©BB&£g«S 
LX, »*#2 2 (3 1) ^*ft*IB*©««#ft* 

fcftJ;5KB»l/Tfctt«. **^2 1 (3 0), 2 2 

(3 1) <z>&fiEfltf>««£ / >fc<x£s ^-co^^nbco 
swcfto** fcBBWfcesf ft £ tat-c* * i 1 1> ic 

ft. 

[0 0 5 2] ftfcB2©Bfc**vctty-Pyi'-6 2 
A-6 2Dtt»2©*^«C6 0©«5HC««UT»fP 
TftBJ*£l'TV>ft*^ S-&lC<i:oTttS2 0*^flJ : 5 
6 0StB«i:tt)i:, &y-F«J 1/-6 2A-6 2 

- 6 2 A- 6 2 D#*4UB5 5 9 <&«B&£fc&&»"*"* 
£ 5 fc*ST ft - 1 WtBT*ft . 

[0 0 5 3] H3fctt* CO55^C0S5tt***-K*^ 
XBftBfifcffi^&ttftiBl* ®2<^»*^KS«8, 
1 0©*#Wft»2(O«|jfi«lftw'r. ftfcEmcfcV* 
T, B2K«*nftU*4:B-©»*lC , 3^'CttH2t 
H-cMWfcffU *<DttWtt*irrft. 

[0 0 5 4] B3C*V^ #«»**5 0(Z)»BS5 
1 K:tt±**6SBfc*KnBttO}tf-f FS6 5tf»A 
2*rO>ft. C0;*HF«6 5«, PEEK^Xr>U 
XBftSOlMttttBfcioTffStlTWft. 

E*K F*6 5fc±T»B^ttfcftft*5fc*»**^ 
430, 56trC(07P-F5 8iC^ 0<TP*6 6«i 

tt<D**jB5 5 9 tt, ±T#rtHCB<t«*VCV*ft. 
F«6 5rtlCte, ttft»©«B«tt»»*6ftfttt«tt 
PMS6 6#E«anT*?K dOttffittR«6 6±IC 
I*, B*ft**BB»*&fcftJW*®**»*t6 7*« 
Mttt&tlTfcD. cn&tHBttPJ«6 6* *^«»6 
7«±T^f^^^»PJffit^oTUft. 6 

±TK»»*JBKIKIl/T^ft. SSfcBw»tt6 7lc 
fcL ±T*««C»oT±BU'<^OBftft2BOXUy 
F6 9A, 6 9B^»dt*nT*0. tftltE^Uyh 
*6 8©±£fctt, £tf88#6 7©7Uv F6 9 A, 6 
9 B £$ftttJlTft}fc*te>"tf"7 OA, 7 0B*ffi»SnrVi 
ft. Jin&CMfc-fe>'*7 OA, 7 0BH #Si<>:£ft8S 
#&&ftt>0T*t>T* aSHfctt 6 7 ©±T#lft©(M 

>*7 0A, 7 OB0>ttttffi#tt7 1 A. 7 1 Bl£*tt 

MfPttB 2 4 ic&sis nr ^ ft . 

[0 0 5 5] £l±0>«l:^^B3lC«Snfta«»BSB 
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TB*SnTHftfc«K *^BHS6 9©B»»»-f PS 
6 5rtlcB$££i;2i*X, ttBttn«6 6**A«5 

5 9 ©iS»T»±$-&ft. 3cAB5 5 9 (fl&fc 
#fl#±T*ftfc&oTVJftfc** WBttBtR6 6M* 
ABS5 9 0+*©ttBlCflM*Snfc«B-r»-f FS 6 

BODttBtftft- Lfc««^T»«i6 1rtO*B64© 
±T*I"I^©a»C#ft:-3T7n-h 5 8**±TlcBB 

u *x«6 5 9#±Tfc«»-rft«. *h f#6 5rt 

LX«tffcttRfi6 6 H*W*6tlfc**Btt6 7*«±T 

«<}6 7*t±T1"^ft&, £<&*^W#6 7IC£oXtK 
B 6 4 0>&B£B&fc£ 0«®Tft C t*T*ft. 
[0 0 5 6] 3 SIC, *««#6 70Xy*h6 9A, 

6 9 B (OttB J&*3fcil >*9" 7 0 A, 7 0 BIC^oX&WS 
nft. Tfcto*. *B«Wfc»*Tfta*»W6 7©tt 
BflMftffiSnft. 3frfe>tf7 0 A, 7 0B©«Bffl*» 
*tt««*B2 4fcae*'U »*#23, 2 2 (3 0, 

20 3 1) ©»Hfc«0«t , ft, bfc**oTB2fc«Shftfl 
iB»t» Wcffi6 4©*tt#*ft— S©BBrtfcfcft«k 

BttR«6 6©B;S*H»TftJ:fcfcJ:?K *@6 4(D 
SfcjBH* ft7D-F 5 8<z>*»£^fc<"fft;:<!:a*T 

av^BBBsawrftrtdJT**. 

[0 0 5 7] H4KI4, Z.OWRV'&Vi&fc% ' 

1 0 3 ©BrtBtsRI - . &*5£<O04K*3 

50 HXfc, B2C»$nftB*tB-©BB^OViTttW 
-©«F*£ttU *0REtt«lM"ft. 
[0 0 5 8] B4fc*l>T, 5 0 <0#«3 5 

1 rtKtt, T»* 6±3»»*»T«WC«tt 7 2 flVtf 
SnxfcO, COXtt7 20)»BB^ FB7 3lCJ:t? 
TKBSnTirift. S6fcC©if-f F«7 3G>T», 1" 
IkMftltS 1 <DEfi8fti6IC«STft»»B, #*# 
< F1¥7 4 [C<J;oX#ffl£ftX^fto u©»*fl^ F^ 
7 4tt*©TM»3»«Ba«>»**2 2 (3 1) £BB3 
nXfcO* *fc*jM*F*7 4C*Wft*MM5 1rt 

40 ©BBftBBt«»*P 7 53W»J*S*lT^ft. 

p-F5 8B> AfrtUTRBWtftriifcffftnT 
^T. BB»^fF*7 3©±«K»»Sn, *0)»-fF 
flf7 3Kl»t>r±T»^Biftt>r^ft. ^UXC(07 
a-h5 8ir«^< FW7 3©»WBI*»lRlTftB«© 
^^55 9*<S5£$nX^ft. -£LX$£7 2ICB. 
*^St5 5 9 ©Bafcft&bTfWr ft U - F U U- 6 

2 A, 6 2 B, 6 2 C#±T£WR£fil>>X3Stfftt *>tl 
X^ft. nn60 l J-FUP-62A l 62B, 62C 
tt, ^tii^^»6 3A, 6 3B, 6 3C$^bX7Kffi^3 
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<DTtmmm\t. ma**** f«7 4 <d&*u 7 

[0 0 5 9] a±<7)J:'5^04lC^n^^«t»»Sfll 
8 (10) JC^V^T. *ffl6 4©*»lCJ:oT7D-h 

5 8 atjtTiw na, 7 5 #7 d- h 5 8 osk 
m 7ic<toT«t>n^ffi'& (bbk) *><£<tu *n 

[0 0 6 0] tfc^^TWll »*^2 2 (3 1) 
ttBBom flt*#2 1 (3 0) ttM0*Bfcftr>TV> 
ft£fr©£ftlc£oT*II6 4tf±#-fntf, 7 
U-h5 8tfJi#bT* *AJ85 5 9*i*±B©y-F 

A^*fflbT*tt*W««2 4lC«ffl«Wai6tl, » 
*#2 1 (3 0) #B*Bi&*fci*>fc* *(£B«te 
^«4 0K»Bfi*WB*S*l*. £<BJ:3I;:LT*# 
#2 1 (3 0) tfBtttf* »*«s9«#<tt«fc»*B6 
4jW£TT*. ^UT7D-h5 8<&TRfc#fcoTU 

-JSIJ1/-6 2B*^a©5 9£#arrntf, 

a«*#*ttMBRB2 4K:2&ft. Hf*#2 1 (3 
0) tfEflttffiKP*. £<0£5fc«ffifc«fcoT, 

E**B*^a<^T, Bifi©±3fc*«*RKfWB"«" 

[0 0 6 1] 

l-B**6 058Hl::J:*ltf* *«#-fc;V©Rfi«ST$g 
#B* *&*«>B 1 J: C«WC56ft 

TailfcfcBjk-C*, bfcj^oTB<Tlfi88^B#SS» 

Jlfc*«-C**fcB*fc. BBC^fiflSftB*^^* 1 ^ 

[0 0 6 2] ££S!#3I7, R#»8(0«WfcJ:ft«. 

B»#X0ttffl*©«*^S*B»B«>B» 
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fc\zm&rz* *ofc»**a»EE3»«*«BRfcffB'J" 

[BJfficofB^^KW] 

[0 1 ] z<o^m<o-mmmomv&&^» • R*#*a 

4RR0±««rt*3ftT:/a v £ BIT**. 
[02] co*BOK«R**-B»»XB4BBlc» 

J0 [0 3] 2i©a!WOBttflac»-R»^B«fiBte» 

*. 

[04] c:oBB<0B«R*»-BR»xB±BR«c» 
&n*«*»BBR«>R 3 ©H^BtS-rBRBT* 

.., *« 

1 *RB-fe* 

2 mm*M 

S BRfiUVRB 

a? 7 m.mz&'g 

8 BlOflWHIKR 

1 0 B2 0RR5MIRR 

12 RB^^BttGff 

1 3 Wi#iJA?>? 

1 5 tizmmx 

1 6 #)E# 

1 7 BE*ttma 

1 8 *rxy-*# 
2 1 

30 2 2 

2 4 ftjUMMMI 
2 6 

2 8 «JE# 

2 9 BEfttfttiJSS 

3 0 R*# 
3 1 

5 1 

58 70-h 

5 9 *4V«5 

40 6 0 &2<&*^«5 
62A-62D 

6 5 JWFB 

6 6 RBttPMS 

6 7 S^gW 

7 OA, 7 0B 3frfc># 
7 5 »UD 

7 7 ffiSSS 



(13) 
[04] 
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